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markets to this (current and expected) performance, shapes and constrains their domestic policy space, including that of fiscal and monetary policy." 1 This paper examines the limitations imposed by external conditions to the undertaking of a monetary policy strategy, inflation targeting, which focuses explicitly on a domestic objective, namely a low and stable rate of inflation for the case of Chile.
2 Chile became in 1991 the second country in the world, after New Zealand (1989) and the first developing country to adopt inflation targeting. Moreover according to the standard literature on the subject, Chile is one of the most re-known small open economy inflation targeting successes. 3 The study and analysis of this case can thus provide a source case for the upper boundary on the space for monetary policy under balance-of-payments constrained conditions. The paper specifically argues that pursuing inflation targeting under balance-ofpayments constrained conditions ultimately leads to a conflict of interest and goals between internal and external stability, and that the conflict tends to be solved in favor of external stability.
Following this introduction the paper is structured in five sections. The first section delineates, albeit briefly the main elements of inflation targeting. In particular, following the literature on the subject, it describes 1 The definition here provided is based essentially on that given by McCombie and Thirlwall (1999:49) . According to both authors "countries are balance-of-payments constrained when their performance in overseas markets, and the response of the world financial markets to this performance, constrains the rate of growth of the economy to a rate which is below that which internal conditions would warrant." 2 For the limits imposed by external sector conditions on the fiscal policy space see Godley and Cripps (1983) . As put by both (Ibid.:283): "In the long run fiscal policy can only be used to sustain growth of real income and output in an open economy provided that foreign trade performance so permits. This is the most important practical conclusion of our book." Keynes' idea of a Currency Union can also be viewed as an international arrangement that allows countries to pursue full employment policies in the absence of external constraints. 3 The success of inflation targeting in Chile is not only voiced in the published research work of the central bank itself which is an internal reference to the inflation targeting regime but also by external references. See for example Valdés (2007) , Betancourt et al. (2006) and Schmidt-Hebbel and Tapia (2002) for central bank references. See, Mishkin and Savastano (2000) and Mishkin (2004) for external references. inflation targeting as a monetary policy strategy characterized by the public announcement of numerical targets for inflation. Essential elements for a successful inflation targeting strategy include the commitment to maintain a unique nominal anchor (the inflation rate) and one instrument which is in general the policy interest rate of the Central Bank; the effective communication of the monetary authorities (or Central Bank) of their objectives, policies and underlying reasons for their decisions; and improved accountability. 4 This section follows faithfully the logic of the inflation targeting approach as an optimal policy rule extending it to the case of an open economy. It shows that a low and stable inflation is always its 'hierarchical mandate' and that as long as the exchange rate and the rate of inflation move in the same direction (say as a result of an external shock) the interest rate policy feedback rule is a stabilizing force at the domestic and external levels.
Sections two to five, focus on inflation targeting in Chile. Chile has not evidenced a unique, unified inflation targeting strategy. Rather the country adopted two distinct inflation targeting phases which are dealt with in each of the said sections of this paper respectively.
During the first phase (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) , the monetary authority maintained in fact two nominal anchors, the rate of inflation and an exchange rate band, and partly as a consequence communication and accountability proved to be weak. The maintenance of two anchors proved to be incompatible and eventually external sector considerations took precedence over the domestic inflation target. The experiment ended with an undershooting of inflation relative to its target, the first recession in the 1990's decade and greater output and inflation volatility despite the remarkable reduction in the rate of inflation from 27% in 1990 to 3% in 1999.
The second phase began in 1999 with the decision to float the exchange rate, improve communication and accountability and thus adopt a 'full fledged inflation targeting regime' (FFIT). A relevant aspect of this second phase is that in spite of the adherence to a free float, the Central Bank intervened on three occasions (2001, (2002) (2003) 2008) in the foreign exchange market, and in two of these (2001 and 2008) intervened in the spot market.
The first two interventions were justified on the basis of the positive effects of nominal exchange rate depreciation on prices and its destabilizing effect on the financial sector. In the last intervention, a third motive was added, namely international reserve accumulation for 'precautionary motives.' The final intervention, justified on a precautionary reserve accumulation basis not contemplated in the inflation targeting literature, occurred in a context of increased inflation and an appreciating trend in the exchange rate. The effects of the consequent increase in the rate of interest to reduce inflation clashed with those derived from 'precautionary international reserve accumulation.' The former appreciated the exchange rate and the latter had the opposite effect. The end result was a reversal in the appreciation of the exchange rate and the largest overshooting of the actual rate of inflation (8%) relative to its target (3% with ±1% tolerance band).
The final reflections are found in the fifth section. The section reinforces the need to devise policies and policy instruments that is a policy space, that in the absence of a change in the international monetary and financial order, can adapt and work under balance-of-payments constrained conditions.
I�������� ��������� ���������: � ����� ������
Inflation targeting is traditionally defined as a monetary policy strategy framework consisting in the public announcement of numerical targets for the inflation rate, acknowledging that price stability is the fundamental goal of monetary policy and a firm commitment to transparency and accountability.
5 Within the context of this definition, numerical targets can 5 Bernanke et al. (1999:4) define inflation targeting as a: "framework for monetary policy characterized by the public announcement of official quantitative targets (or target ranges) for the inflation rate over one or more time horizons, and by the explicit acknowledgement that low, stable inflation is monetary policy's primary goal." According to Mishkin (2004) inflation targeting comprises five distinct but interrelated aspects: "(i) the public announcement of medium-term numerical targets for inflation;
refer to a point inflation rate, a range or a point with a tolerance range. The inflation rate can refer to the consumer price index (CPI) as is the standard case for most developing economies or to the core CPI. 6 Transparency means that the monetary authorities must communicate their targets, forecasts of inflation, decisions on monetary policy and the motivation for their decisions. Finally, accountability here means that the monetary authorities are responsible for attaining the announced objectives and subject to "public scrutiny for changes in their policy or deviations from their targets." The above definition typifies the components of a FFIT. The literature notwithstanding recognizes that some countries are also characterized by other types of inflation targeting regimes including, 'inflation targeting lite' (ITL) and the 'eclectic inflation targeting' (EIT).
8 Inflation targeting lite refers to countries that announce publicly numerical targets for inflation but are not capable of sticking to price stability as the fundamental goal of monetary (ii) an institutional commitment to price stability as the primary goal of monetary policy; (iii) an information inclusive strategy in which many variables, and not just monetary aggregates or the exchange rate, are used for deciding the setting of policy instruments; iv) increased transparency of the monetary policy strategy through communication with the public and the markets about the plans, objectives, and decisions of the monetary policy authorities, and v) increased accountability of the central bank for attaining its inflation objectives." Svensson (2007) provides a similar definition. 6 Note that price stability is not an easy concept to define. It is defined generally in terms of the demand for money, i.e., a situation where agents do not change their demand for money in response to price changes. Angeriz and Arestis (2007) quote Greenspan (1988) on price stability: "a situation in which households and businesses in making their savings and investment decisions can safely ignore the possibility of sustained generalized price increases or price decreases. " Clarida et al. (1999 " Clarida et al. ( :1669 refer to price stability as the inflation rate at which inflation is no longer a public concern. According to these authors, an inflation rate between one and three percent meets this definition and perhaps the reason that explains the 3% mean inflation target in the case of Chile. 7 Svensson (2007:2-3) states: "In several countries inflation-targeting central banks are subject to more explicit accountability. In New Zealand, the Governor of the Reserve Bank of New Zealand is subject to a Policy Target Agreement, an explicit agreement between the Governor and the government on the Governor's Responsibilities. In the United Kingdom (UK), the Chancellor of the Exchequer's remit to the Bank of England instructs the Bank to write a public letter explaining any deviation from the target larger than one percentage point and what actions the Bank is taking in response to the deviation. In several countries, central-bank officials are subject to public hearings […] . And in several countries monetary policy is […] subject to extensive reviews by independent experts." policy. For its part, eclectic inflation targeting refers to those countries that do not fully adhere to the entire set of inflation targeting principles. EIT countries can pursue other goals besides price stability.
9
In practice, especially in the case of developing countries, the dividing line between a FFIT and EIT regime is not easily drawn and many countries can be said to practice some type of EIT regime. That is very few countries practice a FFIT regime. The mainstream literature while not willing to use the EIT classification recognizes nonetheless that most countries practice 'flexible inflation targeting' as opposed to 'strict inflation targeting '. 10 Flexible inflation targeting implies that the monetary authorities or the Central Bank do not have only a monetary objective (stabilizing inflation) but also has a real objective (stabilizing real output). As put by Svensson (2007:1) : "In practice inflation targeting is never 'strict' inflation targeting but always 'flexible' inflation targeting, in the sense that all inflation-targeting central banks […] not only aim at stabilizing inflation around the inflation target but also put some weight on stabilizing the real economy […] . Implicitly or explicitly stabilizing a measure of resource utilization such as the output gap between actual output and 'potential output'." The literature also refers to 'flexible' inflation targeting as pursuing stability of interest rates or of the variation of the exchange rate in an open economy.
11
The adoption of flexible inflation targeting entails pursuing a 'gradualist' approach to the achievement of monetary policy objectives. Flexible inflation targeting and hence a gradualist approach to monetary policy is conceptually justified mainly on the grounds of uncertainty regarding: (i) the workings and current state of the economy; (ii) the transmission mechanisms and policy parameters; and (iii) the nature of external shocks as well. A gradualist 9 The definitions for ITL and EIT regimes are provided by Angeriz and Arestis (2007) . It seems from their definitions that a key difference between both is their credibility. ITL have low credibility and are unable to "maintain inflation as their foremost policy objective." EIT countries have a high degree of credibility and are thus able to pursue other goals such as output stability besides that of price stability. In this paper EIT is used in a more general context to mean simply a strategy that adopts other targets besides prices stability. 10 See Svensson (1997 and Schmidt-Hebbel and Tapia (2002) . 11 See Svensson (1997) and Jonas and Mishkin (2005) . policy can also contribute to buffer the effects on real variables caused by external shocks.
These ideas can be formally stated in the case of an open economy through a traditional monetary authority or Central Bank loss function. The loss function states that a central banks solves a "standard optimal control problem, choosing the path of the price level that minimizes a quadratic loss function subject to the constraints imposed by the linear structure of the economy" (Cecchetti and Kim 2005:176) or the linear dynamics or laws of motion of the economy.
12 That is the Central Bank minimizes: According to this approach in each time period, the Central Bank chooses an instrument to minimize the loss function subject to a model or equation capturing the linear structure of the economy, its dynamics, or its laws of 12 According to the reasoning here followed inflation targeting is viewed as an optimal targeting rule derived from an explicit objective function. However, this is not the only way to view inflation targeting. An alternative includes inflation targeting as an ad hoc instrument rule with a fixed inflation target or as a means to characterize the way central banks implement monetary policy in practice. See Kuttner (2007) ; Arestis and Sawyer (2008) .
[1]
[2] motion. In other words the monetary policy rule is derived from "the nature of the loss function jointly with the constraint (i.e., the model or equation capturing the linear structure of the economy, the dynamics, or laws of motion) under which it is optimized." (Arestis and Sawyer 2008) .
13
The typical approach to flexible inflation targeting is to assume that 1 > λ > 0 and that the structure of the economy is subject to market imperfections (i.e., rigidities) so that a Phillips curve and an aggregate demand curve can capture the linear structure of the economy.
14 The specification for an open economy of the Phillips and the aggregate demand curve here adopted follows that of the new Keynesians as both depend on future values of inflation and output gap. 15 That is,
The approach here adopted to inflation targeting, which is not the only valid one, is that of an optimal rule under central bank commitment. See Kuttner (2007) for a taxonomy of inflation policy rules. There are obvious conceptual difficulties with the assumptions that inflation and output deviations are quadratic in nature. See Blanchard and Fisher (1990) and Arestis and Sawyer (2008) . 14 As put by Svensson (2004:161) The new Keynesian Phillips curve can be specified as:
See Cecchetti and Kim (2005:177-179 ) for a formulation of the Neo-classical Phillips curve and Clarida et al. (1999) for an inflation targeting framework within a new Keynesian tradition.
[3]
[4]
[5] A useful practical approach to the minimization problem is to minimize the loss function (i.e., equation [2] ), subject to the constraint imposed by the Phillips curve (equation [5] ), obtain the optimality condition for the output gap (x t ) and replace it in the aggregate demand curve (equation [6] ) to obtain the policy instrument (rate of interest) compatible with that condition.
16
Using this approach the first order conditions derived from the application of the Lagrange method are as follows:
Where:
Lagrangian multipliers corresponding to the Phillips curve constraint.
[6]
16 See Clarida et al. (1999) .
[7]
The substitution and combination of first order conditions yield the optimality condition for the timeless and non-timeless cases. 17 That is,
According to equations [8] the output and inflation gap have an inverse relationship. This indicates that the monetary authorities follow a 'lean against the wind' monetary policy. They contract (expand) aggregate demand if inflation is above (below) target. The extent to which authorities are willing to contract demand in this situation is weighted by the ratio of the weight attached to output stability (λ) relative to the gains in the reduction of inflation per unit of output loss (φ). The solution to the optimization problem makes the clear case that low and stable inflation should not be pursued at any cost. However, the logic of the exercise and its conceptual foundations clearly reveal that even the concern of 'flexible inflation targeting' for real variables refers exclusively to their variability (stability) since monetary policy can not affect the level of real variables. In this sense, inflation targeting whether strict or flexible maintains the dichotomy between real and monetary variables. In the absence of 'market imperfections' real variables are determined in the short and long run by the 'real forces', that is by endowments, technology and preferences. In the presence of 'market imperfections', monetary policy can affect real variables but only in the short run. Thus monetary policy, whether embedded in a strict or flexible targeting inflation framework should look mainly after the control of inflation as its primary and hierarchical goal and mandate. 18 As put by Svensson (2004:161-162) : " […] there is a target for long run mean inflation […] . This target is subject to choice by the central bank […] . But the target for output [8] Finally, the substitution of the desired value of the output gap (x t ) in the aggregate demand curve (IS) provides the 'optimal feedback policy' for the interest rate. That is,
The interest rate is positively associated with the acceleration in the rate of inflation in period t (π t -π t-1 ), which is equivalent to an inflation rate rising above its target, to the expected rate of inflation in period t+1 and to the exchange rate (rer). The real exchange rate is positively related to the interest rate, indicating that the authorities increase (decrease) the interest rate when the exchange rate depreciates (appreciates).
19
The specification of equation [9] is thus consistent with equations [8] in terms of a 'lean against the wind' policy. Also, equation [9] shows that the 'lean against the wind policy' is a stabilizing force not only in terms of inflation (domestic) but also in terms of the exchange rate (external sector), when both variables move in the same direction (i.e., when increases (decreases) in the rate of inflation are accompanied by a real exchange rate depreciation (appreciation)).
20
The formalization of the inflation targeting framework allows the derivation of important considerations regarding the role of the external sector and the exchange rate in an inflation targeting framework. The is not subject to choice. It is a 'fact'. It is given by the economy, by its potential output. Since potential output is an unobserved variable, it requires estimation, but it is certainly not subject to choice […] . Since there is a meaningful choice of the target for long-run inflation but not of the target for long-run output or the output gap, and therefore an asymmetry between the two targets, we can […] talk about a hierarchical mandate for long-run inflation." 19 In Arestis and Sawyer (2008) the exchange rate does not appear in their interest rate policy equation. However, as it is shown here, the logic of the optimization problem leads to the inclusion of the exchange rate as an argument in equation [9] . 20 Due to factors unrelated to interest rate movements, say an external shock.
[9]
exchange rate does not enter as an argument into the Central Bank's loss function. Thus the level or value of the exchange rate should not be, in principle, a main concern for monetary policy.
However, and second, the framework recognizes that the exchange rate has effects on the main variables guiding monetary policy (i.e., the targets), namely the output and inflation gaps. Indeed, changes in the (real) exchange rate reflecting variations in the ratio of tradables to non-tradables, and hence in competitiveness, produce changes in the demand for imports and exports and affect the output gap (equation [6] ). In a similar manner changes in the (nominal) exchange rate translate into changes in actual inflation and affect the inflation gap (equation [5] ).
Thus according to this framework changes in the exchange rate can require monetary policy interventions in so far as these translate into variations in the inflation and/or output gaps. An increase in the nominal exchange rate (nominal depreciation) will result in a higher inflation gap (through the price of intermediate or final goods). A higher inflation gap (i.e., a greater rate of inflation relative to target) will induce a monetary policy intervention in the form of a contraction in aggregate demand.
In a similar vein, a rise in the real exchange rate (a depreciation of the real exchange rate) will induce a greater output gap (a larger positive deviation of output from its target) (equation [6] ), and thus through (equation [5]) a higher current inflation rate and hence a greater inflation gap. The narrowing of the gap will require, again, a contraction in aggregate demand. This is in line with the specification of equation [9] .
If the depreciation of the real exchange rate is accompanied by higher inflation, the monetary authorities will react by increasing the rate of interest with the explicit objective to lower the rate of inflation (this follows from the specification of the loss function). However, in so doing, the monetary authorities will also rein in exchange rate depreciation. Again, as mentioned earlier the framework postulates no conflict between domestic and external sector objectives.
I�������� ��������� �� C����
Chile adopted an inflation targeting monetary policy strategy in January 1991 with a publicly announced yearly inflation target range comprised between 15 and 20 per cent. 21 The adoption of inflation targeting followed the granting of autonomy to the Central Bank. In this sense this monetary policy strategy is interpreted in part as a means to fulfill its mandate of preserving the value and the stability of the currency and the adequate workings of the internal and external payment systems. 
T�� ����� ��������� ��������� ����� (1991-1999)
As in any inflation targeting regime the first phase was characterized in the first instance by the announcement of numerical inflation targets. These 21 The first target range was announced in September 1990. Since inflation targets are announced in the first fifteen days of September for the following year. The charter of the central bank requires that it presents its prospects of the economy to the congress in the month of September including inflation, growth and balance of payments prospects. 22 See Fontaine (2000) . The decision to adopt an inflation targeting strategy is viewed in part as accidental. As stated by Schmidt-Hebbel and Tapia (2002:129) : "This initial target can be interpreted as a hard policy or as a simple inflation forecast intended to fulfill the Central bank's new mandate to publish a report on the economic perspectives for the following year." It is also viewed as arising out of necessity. As put by Morandé (2002:587) : "The necessity for an inflation-targeting regime arose as a result of the important increase in inflationary pressures caused by the expansionary policies in 1988-89 and the oil price shock stemming from the 1990 Gulf War." Also inflation targeting provided a way to reduce the importance of widespread indexation mechanisms making stabilization less costly (Ibid.:588) took the form of gradual annual inflation target ranges from 1991 to 1996 and point targets thereafter.
However, as pointed by Mishkin and Savastano (2000:42) and Mishkin (2004:16) , the inflation objectives were interpreted as official inflation projections and only became hard targets three years after the announcement of the first yearly inflation target range in 1991. Following the first public announcement in 1991 of a target inflation range comprised between 15 and 20 per cent, the Central Bank reduced its target range gradually at an average of 1.5% annually.
During this phase, the Central Bank did not pursue only an inflation target as is the standard practice of inflation targeting regimes. Rather it pursued at the same time an inflation target and an exchange rate band target. This meant in fact the Central Bank had two nominal anchors, a price and an exchange rate anchors. Note: a/ According to Levin et al. (2004) , in the case of Brazil, the inflation targeting regime requires that the president of the Central Bank inform in a wri�en le�er the minister of finance if the target is breached. Sources: Levin et al. (2004) and Corbo (2008) .
T���� 1 Inflation targeting regimes in Latin America
Inflation targeting regimes should adhere to a single nominal anchor. However, in practice there are a few countries, mostly comprised by emerging market small open economies and countries in transition that officially pursue inflation targeting and at the same time maintain two nominal anchors.
It must not be forgotten, that while the exchange rate band was viewed as a nominal anchor, there were important implications derived from the balance-of-payments constrained nature of the Chilean economy that justified targeting the exchange rate bands. These included the promotion of exports and growth and most important to maintain a bounded current account deficit (De Gregorio and Tokman 2004) .
This can be justified by the fact that in small open economies, the exchange rate plays a key nominal and real role, and that the monetary authority or Central Bank cannot be oblivious to its fluctuations. 23 Nonetheless, maintaining two nominal anchors (that is three targets in the loss function: output, inflation and exchange rate gaps) can pose significant inconsistencies within an inflation targeting regime. This point is amply recognized in the inflation targeting literature. For one thing, the exchange rate can, under certain conditions, say in the case of external shocks, take precedence over the inflation target. Also, seeking to stabilize the exchange rate or giving priority to the external sector over domestic conditions can lead to a procyclical policy amplifying real and nominal fluctuations.
24
23 While there is ground to state that having two anchors can not be termed Inflation Targeting, in practice a few countries have at least announced inflation targets at the same time that they maintained two nominal anchors. Chile is not in this sense a unique case. Among the developed countries these include, Australia, Israel and Spain. See Bernanke et al. (1999:203-251) . 24 Some of these issues are clearly stated in Mishkin and Schmidt-Hebbel (2002:192-193) : "The fact that exchange rate fluctuations are a major concern in so many countries raises the danger that monetary policy may put too much focus on limiting exchange rate movements, even under an inflation targeting regime. The first problem with a focus on limiting exchange rate movements is that it can transform the exchange rate into a nominal anchor that takes precedence over the inflation target […] . The second problem […] is that the impact of changes in exchange rates on inflation and output can die substantially depending on the nature of the shock that causes the exchange rate movement […] . Targeting the exchange rate is thus likely to worsen the performance of monetary policy. This does not imply, however, that central banks should pay no attention to the exchange rate. The exchange rate serves as an important transmission mechanism for monetary policy, and its level can have important effects on inflation and aggregate demand, depending on the nature of the shocks." Such situations are likely to be encountered by balance-of-payments constrained economies whose overall performance is strongly tied to that of the external sector. An illustrative example is provided by the Chilean Central Bank's reaction to the 1998-1999 Asian-cum-Russian crisis episodes.
In 1998, Chile experienced at the same time a terms-of-trade shock and capital outflows. These were reflected in a widening of the current account deficit from 4 to 5 per cent of Gross Domestic Product (GDP) for 1997 and 1998 and a reduction in the surplus in the financial account from 8 to 2 per cent of GDP respectively. The end result for 2008 was a deficit in the balance-of-payments global result that had to be covered by giving up reserves. The change in international reserves which was positive in 1997 representing 4% of GDP turned negative in 1998 reaching (3% of GDP) (see To avoid further deterioration in the reserve position of the country, which would in fact have undermined the very credibility that the Central Bank was groping to achieve, it decided to implement the traditional Latin American policy prescription consisting in contracting absorption and thus aggregate demand. That is, it implemented a pro-cyclical monetary policy. Between January and October 1998, the Central Bank raised its policy interest rate from 6.9 to 12.9 per cent. The consequent contraction of absorption was felt rapidly and reflected mostly that of domestic investment (-18% in real terms in 1999). For its part, consumption declined in real terms by less than 1% in 1999. The contraction in absorption led in turn to a decline in the rate of growth of GDP of 1% in 1999. The decline in absorption and income fed into the reduction in imports (-9% in real terms for 1999 for goods and services). This policy strategy managed to eventually reduce the balance of payments imbalance. Between 1998 and 2000 the balance of payments result measured by the change in reserves turned from a negative to a positive outcome (-2.8 and 0.4 per cent of GDP respectively).
The literature analyzing this episode considers the pro-cyclical nature of the measure to confront this external shock a 'policy mistake.' Referring to this episode Mishkin (2004:25) states: "In hindsight these decisions were a mistake: the inflation target was undershot and the economy entered a recession for the first time in the 1990's. With the outcome, the Central Bank came under strong criticism for the first time since it had adopted its inflation targeting regime in 1991, weakening support for the independence of the Central Bank and its inflation targeting regime."
Yet, as also recognized by Mishkin (Ibid.), the fact is that indeed "Chile's Central Bank did have to worry about a loss of credibility from exchange rate depreciation" and 'that the ability of the Central Bank to pursue countercyclical monetary policy in the face of a capital shock (or sudden capital stop) is limited." The fact of the matter is that, as the record shows in the case of Latin America, governments and central banks have a pro-cyclical reaction function when the balance-of-payments restriction bites and the adoption of inflation targeting has not in any way changed this policy stance.
Other Latin American inflation targeters such as Brazil have also contracted absorption in the face of an external shock even following the adoption of an inflation targeting regime. Brazil adopted inflation targeting in 1999. Two years later the country confronted the first shock under that monetary regime. This shock refers to the Argentine abandonment of its currency board and consequent devaluation which had significant repercussions for some of the countries in the Latin American region. As seen in table 3 below, Brazil reacted by contracting aggregate demand mainly in the form of a decline in investment (-5.2 and -4.6 per cent in 2002 and 2003) . Imports of goods and services also contracted (-11.9 and -1.6 per cent in 2002 and 2003) . In this sense, the 1998 Chilean episode is not an exception and the 'procyclical' nature of the Chilean measure of 1998 is not a mistake. It rather emanates as a natural response to external shocks of economies that are balance-of-payments constrained and the adoption of inflation targeting (in whatever nature or form) or non-inflation targeting does not change the balance of payments constrained nature of Latin American economies. The importance of the external sector and the way in which it can enter into conflict with inflation targeting practices during this first phase is furthermore highlighted by the fact that during this time the authorities implemented several discretionary and ad hoc modifications to the exchange rate regime in an effort to control exchange rate fluctuations. These weakened some of the very same elements that form part of the core of an inflation targeting framework, namely transparency and communication.
T���� 3 Rate of change in the components of absorption, imports of goods and services and ��� per capita for Chile and Brazil
During this first targeting inflation phase, the country adopted initially (1991-1992) a crawling peg in relation to the dollar accompanied by daily devaluations according to the internal-external inflation differential. Thereafter, the exchange rate regime switched to a target zone around a basket peg. The central parity was tied to a basket of currencies including the United States dollar, the Deutsche Mark and the Japanese Yen (see table 4).
During the period 1992-1999, there were several and frequent modifications to the central parity, to the currency basket weights and to the bands. In fact, overall from 1992 until 1999, there were ten different changes to the parameters of the exchange rate target zone regime (see table 3 above).
The main difficulty with the exchange rate regime and the different changes was the fact that it was very hard on the basis of the information provided for market participants to know or understand the type of exchange rate regime that prevailed at the time. Frankel et al. (2000) introduce the concept of verifiability, that is, "the ability of market participants to infer statistically from observed data that the exchange rate regime announced by the authorities is in fact in operation. Verifiability is an instance of transparency, a means to credibility." 25 The empirical evidence presented by Frankel et al. (2000) is straightforward: "in the case of Chile, when the band was relatively narrow and the peg involved only the dollar, verification is relatively easy to achieve. But from 1992 to 1999, when the band became wider and the peg involved additional currencies, our simple statistical procedures fail to achieve verification." In other words, there is no empirical basis for market participants to verify that the exchange rate regime announced was indeed being followed.
Weak transparency, the existence of two nominal anchors and the primacy given to external considerations over the concerns for domestic inflation attest that a coherent inflation targeting strategy was not being pursued. Rather, the analysis of the first inflation targeting phase attests to the fact that countries, even when committed verbally to inflation targeting principles, give priority to the external sector, when the external constraint bites. In this particularly case, the frequent changes to the exchange rate system and the Central Bank's reaction to the 1998 shock, indicate the extent to which the authorities of a country are willing to forego some of the basic monetary principles to which they adhere in order to safeguard the external position of the country.
The absence of a coherent inflation targeting strategy is reflected to some extent in its macroeconomic results. Overall looking at the period 1990-1999, there can be no doubt that the rate of inflation declined significantly. In 1990 the year prior to the adoption of the inflation strategy, the rate of inflation was at double digits reaching 27% annually. By 1994, the rate of inflation was in single digits (8.5%) and decreased further to reach 4.5% in 1998.
While this reduction of the rate of inflation was significant there is no consensus in the literature that this 'great inflation moderation,' was produced by the adoption of inflation targeting. Indeed, the reduction of inflation took place, for the most part, in a favorable international and domestic context.
At the international level, the prices of energy and raw materials which comprise an important part of imported prices decreased significantly following the Gulf War episode at the beginning of the 1990s. The Chilean Central Bank's external inflation index shows a declining trend during the first inflation targeting phase and negative values during the latter part of the 1990s (see figure 1) . 
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On the domestic front, positive productivity shocks, high growth and wage reduction are the main candidates that explain the reduction in the rate of inflation. The 'favorable conditions' argument is heightened by the fact that other eleven Latin American economies (more than half of the total) managed to reduce their inflation rates from two to one digit in the 1990s (see table 5 A summary of the state of research explaining the causes of the big 'inflation moderation' in Chile in the 1990s is provided by Valdés (2007) . As he puts it (Ibid.:7): "There is no consensus for the remarkable outcome of inflation reduction. Some authors (e.g., De Gregorio 2003; García 2003) identify the positive productivity shocks faced by the economy in the 1990s as the key driving force of the inflation dynamics. In their view, unit labor costs decreased despite indexation and declining inflation, thanks to the unexpectedly high growth performance. Others (Corbo 1998; Morandé 2002) identify the existence of the inflation target as a key coordinating device for expectations."
The moderation in the rate of inflation was not accompanied by a significant reduction of nominal volatility. In fact, inflation volatility proxied by the rolling coefficient of variation with a 24 month window equaled on average 0.19 for the immediate period that preceded the adoption of inflation targeting regime and 0.15 for the first inflation targeting phase 27 (see figure 2) . 28 Finally, available data for real GDP volatility, proxied by the coefficient of variation for quarterly real GDP shows that the volatility level in the period of the first inflation targeting phase 1991-1999 was not smaller than that of the available data points preceding it. In fact, the volatility in the last year of the first inflation targeting phase was greater than that recorded since 1988 (see figure 3) .
T�� ������ ��������� ��������� ����� 1999-2008: ��� ���� ��������
In 1999, Chile announced the adoption of a full fledged inflation targeting strategy (FFIT). One of the main elements included the announcement of a multiyear target for inflation consisting of an annual point target of 3.5%
27 These results are in line with those presented by Larraín and Parro (2008) . 28 The literature on inflation targeting in Chile states that inflation targeting resulted in low and stable inflation. The stability (volatility) of inflation is measured by the standard deviation of the rate of inflation. Indeed, using the same data as that for the coefficient of variation, if the standard deviation is used as the proxy for inflation volatility, then volatility declined significantly (from roughly 4.7% to less than 1% between 1989 and 1999). However, when there are changes in measures of central tendency (i.e. the mean or average) such as during the time period under scrutiny, the correct measure to compare two different periods with different means is the coefficient of variation, that is the deviation of the time series in question (the inflation rate) with respect to its mean or average. for 2000 that was replaced by an indefinite target range of 2-4 per cent with a 3% centre-value objective and a 12-24 month policy horizon. The new strategy also comprised the adoption of a free floating exchange rate regime. Nevertheless, the monetary authorities reserved to intervene in special circumstances informing the public about these decisions. 29 The decision to switch from a target zone exchange rate regime to a free float is explained in detail by De Gregorio and Tokman (2004): Since September 1999, the Central Bank has allowed the free adjustment of the dollar to the free market forces. The decision to adopt a free float was made after less than a decade with an implicit inflation target and the recognition that the control of inflation would not be achieved with two nominal anchors: the exchange rate band and the rate of inflation. The coexistence of both lessened the credibility of the inflation targeting regime and, at the same time, reduced its efficiency.
Later in 2007, the Central Bank announced its explicit objective of ensuring that the rate of inflation neared the 3% boundary most of the time with a ±1% tolerance range and a two year policy horizon. With this reform the Central Bank explicitly adopted a unique value nominal anchor (3%) for the economy. It nonetheless acknowledged the possibility of transitory deviations from 3% anchor and beyond the ±1% tolerance range due to transitory shocks. 30 Finally, the Central Bank also took measures to improve its transparency. This involved mainly the publication of a series of external publications indicating their assessment of inflation, their intentions and the underlying basis for their decisions. More precisely these efforts materialized in: "the publication of a regular inflation report, a calendar for monetary policy meetings, and the minutes of policy meetings (published within a 3-month delay). The report includes growth and inflation forecasts for the future policy horizon, making policy decisions consistent with these forecasts." (2003) and De Gregorio and Tokman (2004) . See also, Corbo (2008) . 30 See footnote 6 above on the justification for a 3% target inflation rate. 31 Schmidt-Hebbel and Tapia (2002:131) .
One of the most intriguing, interesting and perhaps controversial aspects of this inflation targeting phase are the foreign exchange market interventions and the policy of reserve accumulation by the Central Bank. It is an intriguing aspect firstly because of the explicit commitment of the authorities to a full fledged inflation targeting regime which presupposes the adoption of a free float. Also, as postulated by the logic of the inflation targeting framework (equation [9] ), the policy reaction to an increase (decrease) in inflation stabilizes at the same time the exchange rate. Finally, there is no rationale within the inflation targeting framework that calls for precautionary, reserve-accumulation, policy on the part of the monetary authorities.
32 Moreover, in the particular case of Chile, the establishment of the Economic Stabilization Fund should have allowed the Central Bank to focus solely on its inflation target objective.
T�� ������� �������� ������ ������������� �� ��� ������ ��������� ��������� �����
As stated above the Central Bank reserved the right and authority to intervene in 'exceptional circumstances' in the foreign exchange market. Nonetheless, these are hard to define, to identify and to rationalize, even more so for the case of reserve accumulation indicating that the monetary 32 This point is made by Chang (2008:48) . Chang (2008) also analyzes the caveats to reserve accumulation under an inflation targeting regime. As he states, (pp. 48-49): "First, there is nothing in the theory that says that hard currency 'war chests' should be built by the central bank, as opposed to a distinct government agency similar, say, to the US Treasury's Exchange Stabilization Fund. And there may be good reasons to keep the war chests separate from the central bank. One could argue, for example, that the current arrangements, by confounding policies to achieve the inflation targets with attempts at accumulating reserves, undermine the stated objectives of transparency and accountability that an inflation targeting regime should aim at. Second, the accumulation of foreign exchange reserves is costly, and perhaps insufficiently so. International reserve assets pay little or no interest, so holding them implies an opportunity cost approximately equal to the interest foregone by not holding interest bearing assets or by financing reserves with public debt. If purchasing foreign exchange is possible because of the issuance of public debt, the cost of the 'turbulence vaccine' is higher future fiscal expenditures, to finance the interest on the debt. More generally, one could ask why it is necessary to hold international reserves to match short term debt, as opposed to using reserves to prepay the debt." authority has in reality 'fear of floating' and that, in fact, the external position of the country is a concern that can take precedence over that of attaining the inflation rate target.
During the second inflation targeting phase time the Central Bank intervened on three occasions in the exchange rate market. The first time occurred in the second half of 2001, when the Central Bank opted for fifteen pre-announced exchange rate interventions. According to the Central Bank, the Chilean Peso was subject to significant devaluation pressures due mainly to the Argentinean debt default and to the decline in the terms of trade as a consequence of the drop in the price of copper. 33 Between December 2000 and the first half of August 2001, the price of copper fell from US$ 80 cents per pound to US$ 60 cents per pound. For its part the nominal exchange rate depreciated by 20 per cent.
As a result the Central Bank decided to intervene standing ready to use 2 billion of its international reserves (roughly 13% of its total stock of international reserves at the time) in the spot market in a four month period to prop up the international value of the peso. It also announced that it would issue 2 billion in US$ dollar denominated instruments. The motivation for the intervention was put in the following way: "the substantial weakening of the peso in this period produced concern in the financial markets. The rapidity and succession of events deteriorated the external conditions, exacerbated the depreciation and volatility of the peso, in spite of the fortitude of the Chilean economy and the coherence of its macroeconomic policies. This phenomenon motivated the Central Bank council to adopt measures to provide greater stability to the countries' financial markets."
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In a second occasion in 2002, the Central Bank announced again its determination to intervene to stabilize the external value of the domestic 33 As put by the Central bank's Monetary Policy Report (September 2001:32) : "According to the central scenario for this report, the significant depreciation of the peso in the first half of August corresponded to a transitory phenomenon resulting from the greater uncertainty surrounding the moment and the way in which the Argentine crisis would be resolved and the fall witnessed by the price of copper in international markets." 34 Central bank interventions reached less than half (US$ 803 billion) of the announced amount.
currency. This time the reason for the announced intervention was grounded in the possibility of contagion caused by the increase in the country risk ratings of Brazil. As put by De Gregorio and Tokman (2004:43) : "The rate of exchange peso/dollar depreciated 7% in one month showing an acceleration without a deterioration of its fundamentals, except for the situation of Brazil. Thus it seemed that the depreciation responded more to contagion than to fundamental variables." The Central Bank limited its interventions to issuing denominated dollar debt for US$ 1.5 billion between the months of November 2002 and February 2003. That is, there were not foreign exchange market spot interventions.
According to De Gregorio and Tokman (2004) foreign exchange interventions are in general justified on two grounds. On the one hand, exchange rate depreciation can result in higher rates of inflation and thus endanger the compliance with the target rate of inflation. On the other hand, exchange rate volatility can lead to substantial difficulties in the financial sector when dollarization of liabilities is high or prevalent, under conditions of financial fragility or when currency mismatches between assets and liabilities predominate. It is worthy to note, that within the logic of inflation targeting, foreign exchange interventions are justified under exchange rate depreciation. However, foreign exchange interventions due to exchange rate volatility are not.
Notwithstanding, both concerns, the pass through from exchange rate depreciation to inflation and financial sector difficulties formed the basis for the interventions of the Central Bank in 2001 and 2002-2003 . According to these authors Central Bank interventions were not concerned with the level of the exchange rate.
In the particular case of Chile, it is estimated that for the most part the pass through from exchange rate depreciation to inflation is rather limited even for a permanent shock.
35 Also, the country does not share the elements that make the financial sector highly vulnerable to the negative effects of 35 According to De Gregorio and Tokman (2004) the coefficient has also declined over time. According to both the implicit exchange pass through coefficient of the Structural Projections Model of the Central Bank of Chiles is equal to 21 and 25 per cent for the first and second years when the system exchange rate depreciation. Moreover, it is difficult to understand the reason why the Central Bank interventions accentuated the volatility of the exchange rate as in the first intervention and were not undertaken at a time when the exchange rate was more volatile, as in the first months of 2004 (see figure 4) . Finally it should also be noted, as pointed by Caputo et al. (2007) , that prior to the 2002 intervention (data on expectations are not available for 2001) market expectations reflected the strong belief that the exchange rate would appreciate in the near future thus questioning the need for an intervention or the announcement of an intervention.
Finally, the Central Bank intervened in a third occasion in 2008. In this case, Central Bank interventions were aimed at increasing the stock of international reserves of the monetary authority. This policy was undertaken to safeguard the stability of the Chilean economy from an adverse shock as a result of the United States financial crisis. 36 The monetary authorities reiterated the fact that the foreign exchange interventions are undertaken in exceptional circumstances, are not meant to achieve any level or band for the exchange rate and are consistent with the inflation targeting framework.
37
The policy of international reserve accumulation was implemented after a five-year period characterized by very favorable external circumstances. From 2003 until 2008, the terms-of-trade improved significantly rising more than 100%. Similarly the purchasing power of exports increased by 160% the same period. The improvement in the terms-of-trade allowed the external sector to post surpluses throughout this period and greatly is subject to a 1% permanent exchange rate depreciation shock. Findings along similar lines are provided by García and Restrepo (2002) , Morandé and Tapia (2002) . For a recent contrary view see Alvarez, Jaramillo and Selaive (2008) . 36 The statement justifying the policy of international reserve accumulation is stated in the following terms: "The uncertainty that surrounds the implications of the financial crisis in the United States about the development of the world economy has given a relevant probability to risk scenarios whose consequences on the national economy can be very negative. To this end and taking into account the risks posed to the financial stability of the Chilean economy the concretion of a more extreme scenario […] In the fourth quarter of 2007, the rate of inflation began to increase above the 3% (+1%) target reaching 7% annually by the end of 2007. The inflationary pressures emanated mainly from the cost side and more precisely derived from rises in food and energy prices (see also figure 1). At roughly the same time the nominal exchange rate began to appreciate (8% for 2007). Higher prices and nominal exchange rate appreciation fed into greater real exchange appreciation.
The Central Bank responded by tightening its monetary policy stance. Its main key rate which had remained at 5% in the first half of 2007, increased to 6.25% by January 2008. Note that this is a case where the inflation rate and the exchange rate move in opposite directions (see the discussion on equation [9] above) and thus increases in interest rates does not act simultaneously as a domestic and external stabilizing force and there is in fact a conflict between internal and external stability.
During the first half of 2008, the inflation rate did not subside remaining around 7% and the exchange continued to appreciate. On the one hand the Central Bank maintained its main interest rate policy tool at the current level. On the other hand, it engaged in spot exchange rate interventions (i.e., international reserve accumulation) which increased the demand for dollars and began by May to reverse the appreciation of the peso.
In the second half of 2008, the inflation rate took a renewed impetus increasing above 8% at an annual rate in the last quarter. 39 The Central Bank further tightened its policy stance during this period increasing its key rate from 6.25 to 8.25 per cent by the end of 2008. At the same time it continued to engage in spot foreign exchange operations.
The end result was that monetary policy overshot its inflation target. Indeed, notwithstanding, the acknowledged lags in monetary policy, and the stated monetary policy horizon (see table 1) the rate of inflation did not 38 See Pérez Caldentey and Vernengo (2008) . 39 The monthly annualized core inflation rate reached 6.5% by December 2007 and 9% by December 2008. subside and attained 8% by the end of 2008, representing the most significant deviation from its inflation rate target. Curiously enough the simple correlation coefficient between the monetary policy rate and the rate of inflation is positive and statistically significant equaling 0.86 (see figure 6 ). 40 The increases in interest rates while aimed at reducing the rate of inflation had an appreciating effect on the exchange rate. The spot interventions had exactly the opposite effect. Too an aggressive contractionary monetary policy would have neutralized the effect of the spot interventions. Trying to control the appreciation of the exchange rate and reducing the rate of inflation at the same time were contradictory.
L������ ���� ��� C������ �������� �� ��������� ���������
As in the case of other Latin American countries until the 1990s Chile was an inflation prone country and inflation was viewed as one of the most dangerous threats to economic, social and even political stability. In 1990, the Central Bank of Chile became independent and in 1991 adopted an inflation targeting framework lasting to the present day.
The analysis presented in the paper shows that the adoption of inflation targeting in Chile followed two distinct phases. The first phase lasted from 1991 to 1999. It combined the announcement of numerical targets for inflation with the belief of using two nominal anchors to 'anchor' inflationary expectations, the exchange rate and the rate of inflation.
The adoption of the exchange rate as a target responded to nominal considerations (the pass through from exchange rates to prices) as well as to balance of payments objectives. During this phase, the frequent changes to the exchange rate regime and the clear precedence of external conditions over domestic ones weakened and undermined the possibilities for effective communication, transparency and accountability which are so essential to an inflation targeting regime. And while the rate of inflation was successfully brought down from double to single digits, as in the case of most Latin 
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Nominal exchange rate, monetary policy rate and inflation rate. American countries during the 1990s, the first phase inflation targeting experiment ended with an undershooting of the rate of inflation, similar inflation volatility and with higher real output volatility. Moreover, there is no consensus on the extent to which the inflation targeting regime was responsible for the significant reduction of inflation.
The difficulties encountered by targeting at the same time the rate of inflation and the exchange rate, led to the adoption of a full fledged inflation targeting strategy. The full fledged inflation targeting strategy meant the explicit recognition that the inflation rate and thus domestic conditions would constitute the main concern of monetary policy. The exchange rate was left to be determined by market forces. As in other cases, the full fledged inflation targeting regime was implemented after inflation had been substantially reduced nearing a desirable 3% annually, so that the main goal of the monetary authorities was to maintain it at that level.
41
During this second inflation targeting phase, as in the first phase, Chile was confronted with exogenous shocks. As a result, the Central Bank decided to intervene in the foreign exchange market mainly in 2001 and 2008. The latter intervention is of particular interest because it was justified in terms of a precautionary reserve accumulation policy to confront potential adverse scenarios due to the United States financial crisis. The end result of the combination of policies applied in 2008 was an overshooting of the inflation rate.
When the monetary authorities 'cut to the quick,' as in the first inflation targeting phase, the external sector seems to have taken priority and indeed hierarchical importance over domestic inflation rate considerations. In the first inflation targeting phase the inflation target was undershot and in the second it was overshot, but the reason for both was very similar, namely external sector concerns.
The Chilean inflation targeting experience shows fundamental and, perhaps, forgotten lessons about small open economies. The performance 41 As shown in some empirical studies, countries adopt inflation targeting regimes after inflation begins a downward trend and Chile with the adoption of a full fledged inflation targeting regime in 1999 is not an exception. See, Blinder et al. (2008). of small open economies, as well as their development pattern, has been and is shaped to great extent by the vicissitudes of the external sector, and any policy experiment, whether monetary or fiscal, that does not take into account this fact, ultimately ends up bringing it to the forefront of any economic analysis or discussion. The main policy research agenda that follows from an analysis of the inflation targeting experience is how to delineate the domestic policy space that countries require to develop when they are balance-of-payments constrained.
